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.

.:

Modul No:

:

. .,

4 . .Module' Title:

...

The Determination of Color iyater
.

Subimodule Title:

/Approx. Time:

5 hotirs

,..-,

-,)
.

.

q.-

. _.

a
,

Topic: )

Summary
. .

.

Instructional Objective:
, N

Upon completion, of this module the participant should be eble't0,4

.

1. Determine the pH of a water sample. ;

.
4,

2.betelmine the color in "Color Unit" in a water sample by
the visual comparison method.

/------ --1-
3. Adjust the pH of a water sample Ito 7.6 with

A
H2SO4 0i,.., \

,- NaOH. 4 t '''

.1-1.),4..

4. Determine the color characteristics of a water sample'
(--, 4

using the spectrophotomevtDic method. \

_
. f

.

s
, .

J

4*Instructional Aids:
Transparencies Col - 909 .

Color/threshold odor video tape. .

.

'

Ic''
. ,

.
. . \

Instructional Approach: -

.

'.Practice, lecture/dipcus6ion, ildeo tape viewing
1 f vk

,

.,

,

, . .

,
.

-References:
. .

.
. . ,

1. "Standard Methods for the Examination of-Water and Waste Water." 4

2. Operator's .Manual,for the Bausch end Lomb spectronic 20, 4

. ,, -,.

0

.Class Assignmentp:---
I ,

5 "
r

'''''' w /
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V
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page 4 o. 27

MoAdle No: Module- Title:'

The Determin tiorlof Color in Water

SubmOdule Title:

Visual ComPa ison Method.Appr x. Time:1
-5 ours

Topics ',/
. =

= Importance o Color measurement c

;InstrUctional Objedtive:

Upon Completion of this module the.par

Explain, the'brigin:of 'color in

2. Explain'the difference between

icipant should be able to:1

atural water.

rue color and,apparent cOlor:

3:\ Briefly explain the difference tetween the visual comparison
and the spectxophotometric meth d for. the determination of.
color.%

Instructi nal Aids:

2

Transparen y'co-1, Color/odor video tape

3

' t

1

Instruction :1 Approach:

Lecture/discussion
T.V.* viewing

)

References:

Standard Methods, pp% '64768..

4

s s

*

N

1 4,

.

lass Assignme

'None

I

t s

4 LA
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Module Not
CO

Topic:-

g bf 27

Importance of color me ament

Instructor Notes:

Color/odor video tape

(4*nstructor OutliTne:

. \

. Sh w tape-Ust:half), answer questions /

1
. ...'

.

Transparency Co =l 2.

Sources of. color in water

(

Color sources
at metal,ions
b. organic material
-c ,indu,striM. waste',

3. Ilirue and apparent.color:
a. apparent: true plus from turbidity
b. true: color of filtered.sample

,

/ Comparison method measures.iftensity of
color only Spectrophotometric measures-
intensity and hue of color.

T

5



V

4

Module No:-

ApprOx.*Time:*

.5 hours

Module Tittle:

alv. 6 of 27
.44

.
The Determination

/
of colcIr in Water

4

Submodule Title:
- ,

Visual'COMparison Method

. eTopic:* ,
,

V
, /- Prepsration Of'standards .

InstructionS1 Objective:
- _

Upon completion of this module the participant should be able to:,
. .

i.Prepai-ea stock standard%color solution containing500mg
Pt and'250 mg C.Q Per liter.

,.

, ; .
. . . , .

. . - ,

2. Dilute-the stock solution properly to produce a set of standards
.,

,

,.:1;
as**

,- !,

'Instructional Aids:,
.

TrahsparencyCo2/ Dilution of color, standard.

sc.

Instructional Approach:

Laboratoryspratic
Ns

References:'

tairiciard Methods, p. q-66.

. A'

qlssA Assignments:

None



Module No:

Co.

.
.

I

Topic:, .. \'
. .

1

.. Prepaeatiow. of Standards 7 Visual Comparison

InStrtictor Notes:, Instructor Outline:

STock solution 1:246
KliatC11.00g CoC12.,
0120'100 m ,1 .11C1.
dilute to 1 liter

Transparency go-
DilUtion of color
standards

4

1. Prepare stock solution - 500 mgjl Pt,.
250 m4/1 Co., This is argolution which
contains 500 color units should be done
prior to session or in groups:

From,gtock solutionprePare stancrards
according to'dilution chart directly.

1

iwnessle tubes...

. .

t

oe

'

,

It



Module No:

Approx. Time:

.5 hburs
.

Module Title: \

.rAgp 8 9f27.

.g

The Determination of Color in Water.
. .

Submodule Title;.
. //0

. v7/. .

. Visual' Comparison Method

Topic Z

Measurement pf,pH

''Instructional. Objective:
k.

.,.,:

Upon completion or this mod le the participant mild, be able to:

1. Operate a simple pH metr.

2. Standardize a pH meter giver a buffer solution.
.

; r

3. Determine the pH.df a water sample.

4. Explain precautions which should be taken in the care
of a meter and its.electrodes.

)

IhstructionaI Aids:
,

None

0

0 C

Instructional Apprciaph;

Laboratory p ice

.,te 4

\References:-

Standard Met9s, p. 464.

Class Assignments:

done
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Module No:
Co

Instructor .Notes:
sit

jpact g of

Topic:
Measurement of pH'

-In ructor
%

a

5

t

1. Demonstrate operation of pH meter

2. Standrdize with pH7 buffer

A
,

Ha-ge students detrMine the pH of the
,colored water sample.antrrecord

'4. _Electrodes ghould be washed with distilie
water and,blotted dry between measure-
ments. Electrodes slioula IDe stored in
distilled water.,,

9

r.

5

5 `3

f't

...

4
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Module No:

4 Approx. Time:

:5 hours

.

Instructional Objective:

page 10 of 2,7

Module Title:'

The Determination of Color in Water-
. -/

SutimoduleTitle::

Visual CoMpariSon Method

Topic:

Measurement and Calculation
d

r

O.

Upon completion of this module.the participant should be able to:,

'1. CoMpare the .color intensity of a sample' witik_thaf'of the
standards. 4

2. Determine the number of color units a .saiiiple contains.,"

3; If there are more than 70 color units properly dilute the
sample and determine color Units.-

4. Propeky report color.
-

Ve .

Instr4tional. Aids:

Transp rency Co3: Reporting visual color.

'instrue tiorial ApproaCh:

LaboratOry practice

t*

References:

r

Standard Methods, p. 66

.

lasq Assignments:

, .

None

0

10
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r
Nodule No:

. Co

page 11 of 21

Topic!

IabtruCtor Notes:

Measurement and Calculation, visual com arison

'Instructor Outline:

I

Transparency Co-3
Reporting visua color'

.

,ti

is t

t

-/-
a

4

, A .

1..,Proper-Iy observe sample ,and determine. ]

standard of.closest color.
- .

.

2. Determine color units to cloiest 1 below
50, 5 aboVe 50).

0

13. If' above 70 dilute 1:1 it more and
report color 1

,

A./ calcula,te color of diluted sample: ,

..
color units=(colorUnit§ measuked)X50

ml sathplei7diluted

5. ,Report" color

'0.

. .

1

units and pH o,sample

7'

V.
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Module NO:
,

,

Approx.

.25 hours

pago 12 of 27--."
, //

Module Titre: /'

fa The Determination of Color in Water,

SubmOdule Title
Spectropho metric Method

Topic: . A

Relation of Hue to Wavelength
f

A
*Instructional -Objective : ...

\

. ., -
,

.4

, . e . 4 4kUpon coMpletiOn.of this module-the participant
.

should be Able to:
. .,

1.'Given a range okwavelepOhs of light determine'the hue'
'of color of t-given a wavelength/hue chart.

- )
, .

. .

4

J.
)

S

C -
Instructional Aids:

4

Transparency'Co4: wavelength/hue chart-
4_

i.

Instructional Approach:.

Lecture/dispussioh .

Si ti

References:
4

,Standard Methods, p. 68
4

4tia.ss

'None

S

4

ssignments:
e



Module :

Instructor Notes:

Topic:

Tags. 13

Reition_of___hue to. wavelength-Sepctio method

. Transparency Co -,4
Wavelength hue, chart

instructor Outline:

.

Point out elation
from chart, ,

a. the .htie refers
transmitted

N.

between ;hue and color
.

to color, of light

r

, \

\
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Module No

Approx. Time:

hoRrs

-^s

Modu-Xe

The Determination of Color in Water.

.Submodule Title: i-

SPectrophotomeiric Method

Topic: .-

.

Safety

Instructional Objective:

Upon completion of this module the participant sliogld be able to:
)

1. Locate the foIlowing,in the laboratory and aemonstrate
-proper use: emergency shower, fire extinguisher, eye
wash, first aid kit.

r

2. Select and use safety glasses, lab coat or apron and
\.

Mkt,
e situation.gloves in'the appropriate

- 4-
.. /

-3. Recognize the hazards of sulfuric acid and sodium' hydroxide
solutions. . .

,
I.,

.:

Instructional Aids:

Handout of safety rules for the laboratory.

Instructional Apprtach:

Lecture /discussion-

'References: /'
. .

Basic laboratory skills module

gir

Class Assignments:'

Read lab safety rules .

14
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,Module No:
Co

.Topic:

page 15 of 27

Safety - Spectrophotometic

A ,

Ip§trtictor Notesi, Instructor Outlihe!

7

400

. 0.

.44.

za

1. Point out' the location of safety
appliances in laboratory

2.".,Safety glasses should be worn, when
adjusting the pH

3. The only dangers are those of shock or
burns when handling NaOH or H2SO4`
solutions '

p

7

0



Module,, No

Applrox. Time:

0.5 hours

v page 16 of 27

Module Title: fi

The Determination/.of Color'in Water

4

SubmOdule Title:

Spectrophotometric MethOd

Topic:

Ad3ustment of pH

InstiUctiona1 Objective:
wOIVP ,

Upon completion of this module the participant should be able to:

1. Select either solutions of NaOH or H2SO4 for pH adjustment.

2. Uging a pH meter and NaOH or H2S0k solution adjust the
pH of a water sample to 7.6.

-*,

Instructional Aids:
)\ ._1;

Transparency.Co6: Relation og acidity/Baqicity. to pH
.

Instructional Approlh:-

LabOratory practice

References:

Standard Methods, p.66

Class Assignments:

None

16 .
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Module Topic:

Co

Instructor No.teS:

Adjustment of pH

Instructor Outline:

1.

Transparency Co-6'''.
Relation of acidity/,
basicity. to pH'

h

e 4

e

, 1. If the pH is above 7..6 use H2S0,4'. If it
is below 7.6 Use NaOH, for pH adjustment..

.14

2. Add acid or base' dr,opwise with Stirring.
If'the water is not bulfere.d naturally
it will be easy to over-shoot. If so
the pH can be re- adjusted with base
if,acid was used originally or with
-acid4if base was used originally.

1

pi

N.
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Module No: .

.

.

\

.

,
. ,i;q,c,,t

Module Title: , ." to

..)

1

The Determination of Color in Water' .

\

(

.

.

A

Submodule-Title:.
1 Spectrophotometric Method ,

Dpprox. Time:

0:5 hours
.

,

Topic:
Filtration 4

r

,

.

Instructional Objective:
. 0 % -

sp,

.,

.

Upon completiOn of this module the participant ehould be able to:
_... .

1. Set up a filtration system for color determination.
rrt

2.Filter A sample of turbid water to. produce a cletar samAle.

4 .

s,
.

4

.

.
.

,

,

.
r _

1

'..

.

,

-..

Instructional Aids: : .

. ,

...

Transparency Co5: Filter diagram .

.

,

41-

.

. . J

.
,

r
. A

o I

. .

Instructional Approach:
.

,
d

Laboratory practice
.

,

-

.
1, . ,

..,__.4.___

-,References: 40
.

L

... ,
,

_
..

#'

.StandaVd Methods, pp. 66, 67. . ,

. ,

-.
.

,

.

. .. .
.

.

.

.

Clash Assignments: -

None r.'

. .

..

..
.

.
118. . ..

4
.

/ L

.
L ...--



a Module No:.
Co

page 19 27'

Topic:

Filtration Spectrophotometric

Instructor' Notes: Instfuctot Outltne:,
: 0

Ti.insparency Co-5
Filter Diagram

S

l.q Students will set up filter system and\'
pre-coat.

is

2. As a ,second step they.should.filter a
sample, of colored turbid water.

1 4,

19

4

I

1

1

.



Module No:, 411odlile Title;

zr1

Approx.-Timer
. .

.,)

ii

, ....,,
.0..25hourS , Topic;

,

. .

0 ._

,, Use of the Spectrophotometer

page s of'27

The Determination of Color ib Water

Submod le-Title:
N:
b.

eCtrophotometric Method

4Instructitronal Objective:

Upon con ion of this module the partioliant.should *bp(able,toc
-4. 7.

1. Operate.AC spectrophdto*eter such aS'the Baus b and-Lomb
Spectro c-20:

A: to 'on and warm-up

4 ,b. set wavelength
c.. set.gtero
d. set 100% T .

2. Briefly explain how a spectr4hotometer world..
\

k

"\

Iriatructionp.1 Aids:'
I -/

,Transparenoy Co6: condensed spectrophotometer operating instructions.
Transparency Co7: diagram of spectrophotometer

It

Instructional ApproS611

iMeTrtOn;tration

References:

Operato's Manual for spectrophotometer used

C-

e

Class Assignthehts,:

2 0
.

\
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1

-

Module No;
,Co

T60.c:
Use of Spectrophotometer

o

4

Instructor Notes: Ins rdctor. Outllnet":

.Teansparefici.Co-7. *

Diagram of spectroPhoto7-
meter

Transparency -C6-10
Condensed spectrophoto-
meter, operating instruc-
tions

-

J y.

V

-a

a

1.

2.

1 /
,

, , ,
,- - ,

Demonstrate setting bfwave length,.,
setting of zero, dettAng.ot 100% T

.

.

$

., /
. .

.

From traniparericy deMonstrate pleiciasic
parts: light source, lenses and mirrors,
phototube and sample compartinent ',,,t._

...
, ,

'

21

p

' .0

46.

C
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page 22 of 27

2

-Module No:
. .

Approx. Time :

0.5 hours

Module Title: .

-

The Determination of Color, in Water
44,

4e..:b le '4IV.tle:
,

Spectrophotbmetric Ketbod

o

0. 11/4

Topic :

easureme

1

t cif :% T
. :;

thstructional ObjectiVe:

TnnTl.t.

Upon completion of this mo "the participant
,

Jy

ould bet able to:

.measure ge 'Percent transmittance of a water sample at
.1 the 10 sets of ordinate wivelrigths:-.

Inetru?tional Aids: , I

Than 'parency Co8: Selected ordinates for color.. /
. ,

i

x'

w 4:-

InstrUctional Apprgrch:

Laboratory practice

A .

References:

itandard Methods p. 67,

4.

Class Assignments:

None

`F.

22
.;



Module No:
Co

Instructor Notes:.

Topic:

page'''23.of 27.
-1

Measurement of T. Spectrojhotometric
0

b

Instructor Outline

TransparR cy Co -8
Selected rdinates for
cols

L
.0,

. Make.*Ayailable'a corored simple
a. set wavelength, zero, 10Q%'T for'

each reading
b. dltermine% T for each 'of the 103:3=30

prdinates" , , ,

c. freco0 value's of %T
. ,

23

n , .

1

4

4 -
a

4



l!loduae No: ,

.

.

7

Module Title:
) _.

The 46termination o ,

.

Color in water.
.

.

.

Submodule- Ti le:

photometric 'Method .

,
. .

.

.

, , .

,

-.

Approx. ,Time:'

0.75 ho.urs:
.1 .

.

Spectr.

)
,

Topic:

CalcUlation and Reporting of Restats -
- . I .. -.

o ,

4

.
.

Instructional O. bjectiver.
. . .

'

Upon completion of thls modul0 the partcfpant'should be able.. to:
-

..) i ..-

1.'Determine tristimulus values X, Y, and Z from wavelength/
% 'T data:

-... ,

2. Determine tricii-Pomatic coefficients 'x and y from X,'
,

Y,
. and Z values. _.

. .-

,
3 ;Determine dominate wavelength and purity from x, y
/and the chr maticity diagram.

-
,

,

'4.-Report all data used in expressing spectrophotometric
color results. <

,

I
, . o ,.

. .
.

,.

. .

,

i,.. -

Enstrubtional Aids: r .,

. f..

Transparency Cog' t . hromatibity diagrams

.

.

*, .

. . .

.

Instructional Approach:
.

.

.

,,Lecture/detcussion
. i '

,_
.

-

.
.

1 -

References: .
.- -

.

Standard Methods, p.68, 69.
.

,

.

_
,

( . . e. , 0
k

4P
.

.

. ,.

.
, 3

Class Assignments: -
.

,

None) ,

.

ob I
I

t

,



page 25. of 27

'Module,No:
C

Tobic :

Calculation and Reporting results

Instructor Notes: Instructor OutIine:

Trdnsparency Co-9
Chromaticity diagram

SUM values in columns X, Y, Z, multiply
by dFactors"

X=e
Y+z

Y=Y*
x+y+z

6

3.- Values of purity, dominant wavelength
are determined from x, y and chromaticity

S.diagrame%

4. Report for sample and_sample, with adjust-,
ed pH:

a.
b.
c.
d.
e.
f..

g-

dominant wave lengths(from 3)
hue(from color chart)
luminance(Y)
purity (from 3)
instrument(spectronic 20)
number of ordinates(10)
band width(from mfg literature)`

25

P
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Exam Questions
d

P

. 'page 26 A 27,

.,
The 'Determination of.CoIor in Water
Visual Comparison Method 5,

Importance-of Color,Measuremen
14

1: Which of the following iS not a source of cofor'in water?
a. indutrial
b. metallic ions
c chloride ice 4

d. plankton
.

.

2. If turbidity is ITesentdend has not beentremoved prior to
comparis8n, how) tshould it -be reported?

o'
..

3. The chief difference between the visual' comparison method and ,Pher.
spectrophgtometric method ..is thatthe speptrophotometricmeth0 makes
juse of aftstrUment called a ,t

.
..

,4 . t 1

Preparation ofOtandardq_ k.0

A .

4, What two metal ions are used as color comparison' standards.,
. ..

5. ,EaJW color'standat will have a final volume of , ml.

_.....-,----'
Measurement of pH , e'

,..

-.., ,

,.

6. 'What does a pH meter measure? ,

7. A buffer solution is used to 2.' thT pH meter:

° e./

visual

MO.

8. The pH of a solution is, determi-r<; by- immersing:
,

l
,

in the solution.
- -,f' I

. ... ;1--
.

,

9. Are the electrodes used in p measurement sturdy or,frag11.01/4--

Measurement and Calculation 44, S

.,

10. ,In the oitipa on of .sample c or and Standard color should the
tubes be observed vertically or perperiaicular to the tubes?

.. \ .

11. What is the maximum:numbhw of color units that should be obseryed
withodt dilli

.

on? t Ir.' ,

.. e,
I

12. If 10 ml of a sample are taken. for dilution to 50jal in a Nessler
tube and the diluted sample,contaihs.40 color units,tcalculate the
:lumber of color units in the original sample. \_

13. In addition to color units, what other piece of data
reported when reporting-color?

Spectrophotometric Method
Relation of Hue,t&W ength

. 4$

14. True or False: The wavelength of 1. ht absorbed-by a sampleds,
related to the hue of color okth ample.

.

oul-d be

Safety

15. When the fire extinguisher, is sed, the 'horn should be pointed



,

page 27 of 27

at the top of the fire or at the,base of the fire?

16. Whenconcentrated acid or base is used to adjust pH,'what
should be worn to 'protect the eyes? ,

. .

17. Is it a good idea to lax concentrated H So
4
'with concentrated

, °.NaOH? 0

..

en
-

Adj lotmt-of, pH
. , . iy

.

---- 18 A solution has a pH of 9.1. Would you use H S or NaOH to adjust-7-......._
, Q .4

--...,. the PH to 7.6?

I

19. What instrument is used to m easure the success of pH adjustment?

Filtration
t...

,../--- .
1

20. A filtration apparatus consists of two flasks. One, is for
. collection ofthe sample. What is the other for?

`i 21. In the .filtration procedure, what is the purpose of,the precoat?

Use of the Spectrophotometer.

22. How long should tie spectrophotometer be allowed to warm up prior
to making,measukements?

23. What is the purpose of the spectrophotometer photo tube?

Measurement of % T

24. For each-ordinate wavelength, how many transmittance valties'should
be recorded?

Neculation and Reporting Results

-25. The sum of the ordinate values under)"X" is 500(for ten ordinates).
The "factor" is 0.09806. Calculate the,tristimulus valuef.X.

26. If X=.053, Y=0.51, Z =.048, calculate the value ofe the trichromic
coefficient x:

'

27. Calculate the value of/y in question 26.
/

28. Is ""hue" expressed as a number or ab.a word?

:27

-to;



COLOR

TJMENTYAD SUPPLIES LIST .
4

1.: spectrophotometer 4

2. spectrophotometer cells,

3. analytical balance

4. potasSiumhexachloroplatinate (IV.) K2PtC16.

5. cobalt (II) chloride hexahydrate CoC12

6. concentrated hydrochloric acid

4 7. 100 ml graduated cylinder

8. 1A.volumetric flask

9. 12 - 50 ml nessler tubes

10. 2, 5, 10 ml graduted pipets

11. distilled water

12. sbdi.um hydroxide (NaQH)

,13. polyethylene bottle

14. libeaker

15. pH Teter

16. pH 7 buffer

17. 2 - 150' ml beaker-

18. Concentrated sulfuric acid H
2
SO

4

19. centrifuge 4

20. "filter aid" - delite 505

1. filter crucible, holder, 2 filter flasks, 3 way stopcock, vacuum tubing

.22. chromaticity diaii'ams, or transparency Co-1

o

0,

28
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4 .14

The Determination of Color in Water
t

Laboratory Procedue

I. Preparation of Standards ' . A
.

A. Dbtaip all equipment, supplies, and chemicals listed ix
"equipment" handout Turn spectrophotometer on for warm-up.

B. Stock Standard: Accurately (analytical balance) weigh 1.246
grams potassium hexachlaroplatinate (IV) chloride ,hexahydrate

(K2PtC16-6H 9b) and 1.00g cobalt (II) chloride

-(CoC1.2-6H20) and transfer to a 1/ volumetric flask. Add
100 ml concentrated HC1. Mix to dissolve and dilute to-the
mark with.distilled water. Mix well.

C. Label twelve 50 ml Hessler tubes: 5, 10, 15, 20, 25, 30,
35, 40, 45,,50, 60, 70 and add to them respectively 0.5,
1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0 .0 ml
stock standad solution. Dilute each to the with
distilled water. Place a rubber stopper on topof each
for storage.

D. Conce ntrated NaOH: Dissolve 625g solid NaOH (sOdium
hydroxide) in distilled water (800 ml). Allow to stand
48 hours. Filter. Transfer -to a polyethylene bottIt''.
Label: .15N NaOH concentrated.

II., Visual comparison method

With a standardized pH meter, measure the pH of thewatexi
sample to be measured. Record this value on the data sheet.

Fill a nessler tube to the 50m1 mark with the sample. _Look
vertically downward through the tube and compare.with,the
standard. A white surface-should be used. Determine the

. two standards whose colors dre just darker and lighter
than the. 'sample. Record the color, units'atteach. ReCord
to nearest 0.1-the color of -the eample*.

C. If the sample is too dark add 10m1 to the nessler tube. --
Dilute to the mark with water, Compare as in B above.
The color_will be 5 times the coi6r of the-diluted sample.

D. Comment on the turbidAtyor:other,problets.
r

Sgectophotometric determination

A. Set up,

1. H adlustment: Choose a well mixed sample. Pour 50 ml
into each of two:.150 'ml beakers. Label one beaker

29



"adjusted";.the other "raw". Measure the pH. If the
pH is less than 7.6 add concentrated NaOH dropwize
with mixing to the "adjusted" beaker until the pH is
7.6. If the pH is gileata. than 7.6,-ald concentrated

r H
2
SO dropwize until the 14H reaches 7.6. Record,the

original pH.

2: Filtration: Treats.each sample as fon.ows': Centrifuge
sample. ',Retain the liquid, discard .the sedimeht. 'Add
'Omit° 0.1g "filteraid ". Mix.' Pour into filter
crucibleand direct strew to waste flask. Mix .00g
filteraid with 35m1 sample:. Pour into- filter crucuible
directing filtrate to waste flask. When filtrate is
clear, direct to clean flask. Collect _25.

A
B. Spectr,ophotometric measurement. Set 0% 1 with sample

compartment empty. Set 100% T with absorption dell filled
with distilled water. Repeat this for each measurement.
Rinse another curette with sample and fill. Determine
first wavelength and set. Insert sample in compartment.
measure % T. Repeat foi. each ordinate value X,Y, Z
for each of 10 ordinates listed. Repeat and record for
other sample. .

C. Calculation of results.

1. Sum each of the three columns` X, Y, Z.

.2. Multiply.each sum.by the.indica or factor to get
tristimulus values.

3. Calculate trichromi& coefficients X, Y4'
'z =X/(X+Y+Z) ,

9 =Y/(X+Y+Z)

4. Locate the ordered pairmbq .ori the chromaticity
diagram (transparency' Co. /prepared as a hand=
out). ,

,
.

.

r5. Determine the hue from th dominant wavelength .'and the
color chart (transparency Co-4 prepared ashand-
out). . .- s - t-

.

. .

. ,

6. Report instrument makesdna. spectral bandwidth (from
mfg,literature'or setting)

D. Comment on any sources :of errol., sampling or changes in. .
procedure. ,

e
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Color Determination

Data Sheet

Sample no.

I. .Visual comparison

t.
pH

`standard just darker" units
Standard jUst lighter units

color of sample units
was sample diluted?
If so.mu tiply dolor of diluted sample by 5.0 to obtain color

units. Was this "apparent" color?

Comment:

II: Specti,ophotometric
Original pH
Adjusted to pH-

31
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Ordinate
no.

'

.

- X
.Raw nm pH

,..

i--

(-,
'Y

aw 'Im pH adjusted
. Z

Raw hm pH -4.

adjusted

.4

adjusted

-,

1

.

433.5 489.5

i
..

422.2

.

, a 461.2

J

,

,

. ,

515.2

.529.8

.

k32.o
.

1

.
, 438.6

.

,_ .

3 '5,44.3

.. 4 504.1 . 541.4 0444:4

41

, 5 577.4

1

' 551.43
.

.

450.1

I

-

6 ... 513.7

.

561.9 . 455,9

.
.

I

7.i.

.
.

'599 .6

,

57?.5 _.

.

462 .0

8.
.

610.9

c.
.. I

64.2

I

584.8
,

468.7,

1 I t

------

9 600.8

.

477.7

I

10 .

.

645.9
.

. 626.3 '

_

.49.2

,

4:

/-

X0.11814
Sum _

Factor
/iris mulus values

40.09806 0.09806
.

X0.1000
% Luminance

X0.1000
% Luminanc

,

Xe.11814

.

- ,

I

;..

. ,

. .

i

,,.

, .

/

,

32
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I \

Raw, Sample

m

.

. y ,

Z+Y+Z

y= Y
X+Y+Z

Purity=

dominant Watrelength

-- 0,

nm

b

I' ,
"I

.

41I1. Adlused Sample ,

Pitrity=

S

dominant wairelength nm

. hue

r Instrument (bran
10 ordinan
bandwidth nm,

Comment'S:
)

Analyst

33

Date 4*

6,

'

00

="7





Di

TRANSPARENCY CO2

ifilons of .Co-lor Standards.

m( s.tondard(500 units) coldr. un.iis o.
't-o be di luted to 50 ml ,dLluted.somple

0.5,
!.0'
1.5

.2.0

3.0
3.5i
1/.0

5.0
6.0.
7.0

g f

36

15
20.
25
30
3,5/

. I/0
5

50
60,

'70

r.4.
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TRANSPARENCY CO3.

Reporting uo it CoIor-,.,

n reporting co I or determi ne,d ,?)/
,vi sua-1,. cOmpor ison i-epbrq,:'

Color units

pH of samp 1 e

*IA

, tS

I f- th,e s amp I e s "fur.b).d' re'port
as "apparent co I or" , or fl I ter''
and report 'co Ior of fiTtrate

I t,

A

r

f



2

TRANSrAREN CY- COL/

cr,

4A

:Wave I ength.=hue Chart

iav& ength
range (nrn) hue

40046.5 violet e

465-482 3

blue
482-4-97 b l ue-greerm
L/9.7-530- green
53d-p75 ,_;r,- green i sh-'"te How
'75-580 \ yel -low ..

8 (); -587__
.

ye I I ow i.'sh-orange
5,87-5918' orange.
598620 orange. red . ,

620-700 red
400:-53A : b l ue-pUrp I e-
530 -700o red-purple'

a
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clean
fl ask

kit

f ASPARENCY C05
F.4ter Di agram

S-

1
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IRAN SPP.R\ C CO6

RelatiOn of00 to Hydrogen and Hydroxide. on

Concentrotiob, (Moldrity)

r
i ,-

L0 __1- Tio- 2

2 1.0, ri, 1,0_3. '1

3 10_40 10__4

40:. 10_5

5 f0_8
10 =0

..,

6

10_6 10:8

8' '. 10 .10:q

9 . '''10:5.
.

4° -10
fC . 1()_j 10_11

11 10L2 10_12 -
.

,

..

. 12 =10_1 1 0
,

..
In-13

11 --to,, , ...J...."
Hi- -I .10

14,

to
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TRASPARENCY '.007
,Spectrophotometer di agram.

re rerence I am.
phdta,tube

4

0
e

di. fir a.ct
grat

.fi I ter s1

measuring
phototube

40
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N-

ordinate
number

1.

2
3

.1/

5

6

7

9.

TRA 5PAREN CY C08

Selected Ordinates for
Spactropliotometri c- Color

De terrn-i n at i on

Wavelength nm)

7

-- 435.5
461.2
54-.3
564.1
'5774
588.7
599.6
6-10.9
624..2
645.9

489 4-22.2_
515.2 432.0
529.8 438.6
541`.4 444.4
551.8 450.1
561.9- 455.9
572.5. 462.0
584:8
600.8 477.7%
627.3 -#95.2

F a b

st

0.09806 0 . 1 0 0 0

A

s Xx-

4 -

Y

X+Y-FZ

42
-1.)
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TRANSI5AENCY COP

tondensed 5pectrophotometer
Cpgratimg instructions

Turn on- warmup r5 min.
knob left .cont

Set zero
knob left front

a

Set wavdiengt
knob top rig t

O. Insert .blank
sample c partment

Set NO% T full scale
knob r.ight front:

6. Insert unknown
sample co7ipdrIment

-n Read absorbance or %.1'

.44


